Objective The purpose of this study was to determine the prevalence of high-grade squamous intraepithelial lesions (HSIL) in an adolescent population diagnosed at an urban university hospital. Methods This study was a retrospective review of Pap smear diagnoses from January 1997 through August 2010. Patients ≤20 years were compared with records of patients ages 21-30 and >30 years and also with US averages. Analyses were conducted using the Pearson chi-square test. Results A total of 19,481 Pap smear diagnoses of AfricanAmerican patients were reviewed: 2,229 for patients ≤20 years old, 5,294 for patients 21-30 years old, and 11,958 for patients >30 years old. The prevalence of HSIL in study patients ≤20 year age group was higher (1.62 %) than that of the 21-30 year age group (1.38 %) and the >30 year age group (1.10 %). The difference between the ≤20 year age group and the >30 year age group was statistically significant (p=0.0478) whereas the difference betweeen the ≤20 year age group and the 21-30 year age group was not (p=0.458). Follow-up management of seventeen patients ≤20 years old with HSIL indicated that eleven (64.7 %) patients had a persistent diagnosis of HSIL, four (23.5 %) patients had a diagnosis of low-grade squamous intraepithelial lesion (LSIL), and two (11.8 %) patients had no evidence of intraepithelial lesion or malignancy on subsequent colposcopy or conization.
Introduction
In 2009, the American College of Obstetrics and Gynecology (ACOG), American Cancer Society (ACS), and US Preventive Service Task Force (USPSTF) adopted the initiation of cervical cancer screening to 21 years of age, prompted by the supposition of a handful of research studies that the prevalence of invasive cancer was low in the adolescent population [1] . Only 0.1 % of cases of cervical cancer occur before age 21 [2] , which translates to approximately 1-2 cases per year per 1,000,000 females age 15-19 [2, 3] . Although cancer is rare in adolescents, dysplasia is not. In a report of 10,090 Pap test results in females aged 12-18 years, 422 specimens (5.7 %) were reported as LSIL and 55 specimens (0.7 %) were HSIL [4] .
In addition to the guidelines on the initiation of cervical cancer screening, ACOG, ACS, and USPSTF also have outlined recommended follow-up for various cytologic abnormalities. In adolescents with atypical squamous cells of undetermined significance (ASC-US), a follow-up with annual cytologic testing is recommended. At the 12-month follow-up, only adolescents with HSIL or greater on the repeat cytology should be referred to colposcopy. At the 24-month follow-up, those with an ASC-US or greater result should be referred to colposcopy. HPV DNA testing and colposcopy are unacceptable for adolescents with ASC-US. If HPV testing is inadvertently performed, the results should not influence management [1] .
In adolescents with low-grade squamous intraepithelial lesion (LSIL), a follow-up with annual cytologic testing is recommended. At the 12-month follow-up, only adolescents with HSIL or greater on the repeat cytology should be referred to colposcopy. At the 24-month follow-up, those with an ASC-US or greater result should be referred to colposcopy. HPV DNA testing is unacceptable for adolescents with LSIL. If HPV DNA testing is inadvertently performed, the results should not influence management [6] .
In adolescents with HSIL, colposcopy is recommended. When CIN 2 and CIN 3 are not identified histologically, observation for up to 24 months using both colposcopy and cytology at 6-month intervals is preferred, provided the colposcopic examination is satisfactory and endocervical sampling is negative. In exceptional circumstances, a diagnostic excisional procedure is acceptable. If, during follow-up, a high-grade colposcopic lesion is identified or HSIL cytology persists for 1 year, biopsy is recommended. If CIN 2 and CIN 3 are identified histologically, management should follow the 2006 Consensus Guidelines for the Management of Women with Cervical Intraepithelial Neoplasia. If HSIL persists for 24 months without identification of CIN 2 and CIN 3, a diagnostic excisional procedure is recommended. After two consecutive "negative for intraepithelial lesion or malignancy" results, adolescents and young women without a high-grade colposcopic abnormality can return to routine cytological screening. A diagnostic excisional procedure is recommended for adolescents and young women with HSIL when colposcopy is unsatisfactory or CIN of any grade is identified on endocervical assessment [1] .
Although current recommendations support less invasive management, this may prove problematic in populations less likely to have access to care or have compliance issues such as adolescents and members of certain ethnic groups. Review of the literature reveals a paucity of data concerning this age group, and, to a lesser extent, those of African-American descent. We investigated a subset of unique adolescents not specified by the ACOG guidelines with the goal of determining whether current revised guidelines were appropriate for said population.
Materials and Methods
We conducted a retrospective review of cytologic Pap smear results (via Thin Prep, Hologic, Inc., Marlborough, MA) at Howard University Hospital. All Pap smear records had been conducted between January 1997 and August 2010. Diagnoses of three age groups of primarily AfricanAmerican patients were reviewed for this time period: ≤20 years of age, 21-30 years of age, and >30 years of age. These particular age ranges were used due to the fact that each group has different risks for the development of premalignant and malignant cervical lesions, and therefore the recommendations for screening frequency and HPV cotesting are different in each one.
In March 2012, updated screening guidelines were released by the US Preventive Services Task Force jointly with the American Cancer Society, the American Society for Colposcopy and Cervical Pathology, and the American Society for Clinical Pathology. These guidelines recommend that women have their first Pap test at age 21 because adolescents have a very low risk of cervical cancer and a high likelihood that cervical cell abnormalities will spontaneously regress. The guidelines further advise that routine Pap smear and HPV cotesting be limited to women age 30 and older, because in older women, HPV infections are more likely to represent persistent infections that have the potential to progress to cervical cancer if not detected or treated.
According to the updated guidelines, women ages 21 through 29 should be screened with a Pap smear every 3 years. Women ages 30 through 65 can then be screened every 5 years with Pap smear and HPV cotesting or every 3 years with a Pap smear alone.
Cytologic diagnoses of the ≤20-year age group were compared to the two older subsets. Diagnoses of high-grade squamous intraepithelial lesions (HSIL) were stratified by age group, and comparisons were made using the Pearson chisquare test. Statistical significance was declared at p<0.05. After a cytologic diagnosis of HSIL was made, patients who presented for follow-up underwent colposcopic directed biopsy with a cervical conization required in certain cases.
Results
A total of 19,481 Pap smear diagnoses were identified and reviewed: 2,229 diagnoses in the ≤20-year age group, 5,294 diagnoses in the 21-30-year age group, and 11,958 diagnoses in the >30-year age group (Fig. 1) . All HSIL cases from the ≤20 year-age groups represented individual patients.
High-grade squamous intraepithelial lesions (HSIL) were diagnosed in thirty-six (1.62 %) patients ≤20 years of age. The prevalence of HSIL diagnoses in the ≤20-year age group was significantly (p=0.0478) higher than the prevalence of diagnoses in the >30-year age group. While the prevalence of HSIL diagnoses in the ≤20-year age group was higher than that of the 21-30-year age group (73 [1.38 %] patients), this increase was not statistically significant (p=0.458). When compared to the national percentile reporting prevalence as per the College of American Pathologists in 2010, the prevalence of HSIL among the adolescent population in this study exceeds the 95th percentile of the national average of 1.5 % [5] . Diagnoses of ASCUS, LSIL, and HSIL were highest in the ≥ 20 age group compared to diagnoses among the 21-30-year age group and >30-year age group (Table 1) .
Of the thirty-six HSIL diagnoses in the ≤20-year age group, 19 (52.8 %) patients were lost to follow-up. Of the seventeen (47.2 %) patients who had follow-up, fourteen underwent a colposcopic guided biopsy and three had cervical conization procedures. Follow-up testing indicated that no patients had any evidence of malignancy. Eleven (64.7 %) patients had a diagnosis of HSIL, four (23.5 %) patients had a diagnosis of LSIL, and two (11.8 %) patients had normal results on subsequent colposcopy or conization (Fig. 2) . To determine which patients had follow-up or not, we reviewed pathology reports through the PowerPath system which shows all pathological diagnosis results since 1997. All colposcopic and cone biopsy slides post HSIL were pulled, reviewed, and evaluated by a board-certified pathologist with expertise in OB-GYN Pathology. Patients who were lost to follow-up or failed to show for colposcopic exam or cone biopsy were contacted. The duration of follow-up was based upon the date of primary diagnosis. For example, if the first pap diagnosis of HSIL was in 2000, records were examined from 2000 to 2012.
Discussion
This was a retrospective review of Pap smear diagnoses made at the Howard University Hospital between January 1997 and August 2010. This study makes an important contribution to the knowledge of cervical dysplasia in the African-American cohort, a population generally underrepresented in research, noncompliant, and at high risk for disease in the literature. When looking at the ≤20-year age range with HSIL diagnosis, all patients except for one were African-American. The one patient that was not African-American was Hispanic. The age range of these patients were between 15 and 20 years of age. Research presented at the American Association for Cancer Research's 103rd Annual Meeting suggested a biological basis for the increased risk for cervical cancer seen in Black women, although the mechanism is unknown.
The Carolina Women's Care Study in 2004 evaluated the extent of HPV infection and persistence among college-aged women attending in the University of South Carolina.
In this longitudinal study, 467 study participants (70 % White, 24 % Black) received biannual pelvic exams while Fig. 1 Pap smear diagnosis review stratified by age group. The total numbers of Pap smear diagnoses that were reviewed for the study are presented by age category they attended in the university [6] . The researchers found that the study participants had similar demographic characteristics and similar behaviors associated with increased risk for cervical lesions, such as age at sexual debut and average number of sexual partners. Despite these similarities, however, results showed that Black women cleared the virus much slower than White women. The median duration of high-risk HPV infection was about 12 months in White women and approximately 18 months in Black women. At 24 months after infection with high-risk HPV, 56 % of Black women remain infected, compared with 24 % of White women [6] . In this study, the researchers also compared Pap test results. Black women were 1.7 times more likely to have an abnormal Pap test than White women (10.0 vs 6.2 %). These results included the combined incidence of low-grade and high-grade squamous intraepithelial lesions [6] . Across specialties and disciplines, minority groups tend to have a higher rate of noncompliance. When adjusted for age and sex, there was a higher frequency of noncompliance among the Black and Hispanic subjects who were on lipid-lowering medications [7] . Nonadherence to antiretroviral medications was significantly (p<0.05) associated with the Black race and Hispanic ethnicity [8] . New recommendations for screening make effective strategies for increasing compliance imperative.
In 2009, ACOG, ACS, and the USPSTF revised their guidelines for cervical cancer screening by recommending initiating screening at 21 years of age [9] . Previous guidelines commenced cervical cancer screening at 18 years of age or at 3 years after onset of sexual intercourse (whichever was first). This change was prompted by data suggesting a low incidence of cancer in younger women. Daring to challenge this notion, Wright et al. reported high-grade abnormalities among 18 % of 646 adolescent women ≤18 years of age with cytologic abnormalities in 2003. After 36 months, 50.9 % of the HSIL cohort was found to have a high-grade abnormality. At 36 months, 31 % of HSIL subjects had progressed to CIN 3. From this study, it was concluded that adolescents with LSIL and HSIL cytology are at significant risk for progression to high-grade cervical abnormalities. The study further revealed that the prevalence of development of high-grade cervical abnormalities in adolescents mimics that reported for adults 
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Unsatisfactory for Diagnosis (Scant Cellularity) N=22 Fig. 2 Follow-up pathology results of patients in the ≤20-year age group. Where available, pathology results were tracked for patients in the ≤20-year age group with diagnosis of HGSIL [10] . As a result, adolescents with cytologic abnormalities mandate close follow-up [10] . Of 510 adolescent patients identified by Moore, et al. in 2007 , 53 % presented with findings of HSIL on cytology. 32 % of those patients were found to have CIN 2 at the time of directed biopsy. 18 % of patients were found to have CIN 3 at the time of directed biopsy. Interestingly, among adolescents referred for colposcopy with either atypical or low grade cytologic findings, 30 % were found to have CIN≥2 [10] . These findings supported continued vigilance in the evaluation of adolescents with cervical dysplasia. Our study was limited by its retrospective nature and the fact that data extraction was exclusively from the university pathology reports. Therefore, several factors that could have contributed to the increased prevalence of HSIL in the study population, including exposure to HPV, history of past or current smoking, history of sexually transmitted infections such as human immunodeficiency virus (HIV), increased number of sexual partners, and history of contraceptive use, were precluded from investigation. Loss to follow up is a significant concern in this patient population which is reflected in our data. Though an assumption can be made that a percentage of our study patients may have followed up with primary care physicians or health departments outside of our institution, many of the patients in this age group are noncompliant and simply may not return for appropriate follow-up management.
Conclusion
Data from this study supported previously published reports of a high prevalence of HSIL in the adolescent population [10] [11] [12] . This projected highlighted the African-American population, a cohort that is underestimated in research, and, for which, additional studies are needed. Furthermore, the work showed that, although the prevalence of cervical dysplasia may be high, malignant transformation in the adolescent population is relatively low. As such, we agree with the current guidelines enforced by ACOG, ACS, and USPSTF.
